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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element provided with an effective positive 
electrode structure on the lower surface side for effectively 
extracting light from a negative electrode on the upper surface 
side. 

SOLUTION: This organic electroluminescent element comprises a 
positive electrode A, a negative electrode K and an organic layer K 
10 retained between them. The organic layer 10 includes an organic 
luminescent layer 103 for emitting light by the recombination of 
positive holes fed from the positive electrode A with electrons fed 
from the negative electrode K. The negative electrode K has a 
laminated structure of an extremely thin electron injection metal 
layer 11 and a transparent conductive layer 12, and is basically 
light-transmissive. The positive electrode A contains a metal 
belonging to the five or six group of the periodic table in at least a 
part abutting on the organic layer 10 and is basically light- 
reflective. The positive electrode metal is selected from chromium 
molybdenum, tungsten, tantalum or niobium. The work function of 
the positive electrode metal is less than 4.8 eV. 
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c n^m 9 ] BtriB^)S»i±*M?»** 4 . 8 e V *?fi-c 

* 2. C i il^Si t T -Si**^ 7 IBtSO^Tj^g. 
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[S£*©fi?^B] t8W^**Jffllxft:x Ui? h 5 * f 
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if®^t4«:®nS!tet'©!Hp84*=^'r2.Ci3&>6.. 

[0003] E LI^^^Ktt. ^56l5t?4<!: l^xmrnt-^^ 
30 ^fflt^iJftlSELm^i. WaMk-^'S:fflC»*W«EL 

ISE L jR^©«liS». PBffi/»3l£B/l^©SH*«2|5: 
^)«fi£*iamt«ffl3tl-ri,>*. C©«^. ^TfeWSSIW 
[0004] tC^-r. iS^JWT««*'C. 
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[0 0 0 5] Kf®«:gW«:-r4CitcJ:»). ±iB® J: 
1 6 2 9 5 9#^«:ia7S3n/cW«IELJK^», 

i Ktffi i ©rate %#t?wtiJi*«/ra o -cfc 

[0 00 6] $r. W«^E L^T-K:*jtr»-CBfS?:«^-r 

^<D/cdt). l:bffitafii*5 5x 1 Q-'Q • cmWTTftiC 
i*J»Sl/C». *fc. *tS4l/rtt. In-Zn-05S 

<Dm<t^l^ifit(f1iOl^o CCT. In-Zn-Olfi©^ 

n) SCXailS (Zn) *^Wr*INa®K<fciBJ*>6ttS 
[0 00 7] iXtc. m^jSA^S^tcoc^TUiB^-r^. 
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30 Riyf|»®A*iS=Ei tcjfefuraiBsnrt**. ss. »e 
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]KS/<:B6]g6^cJS■r•^>^^:^^■cl>n«a^,^ wsa 
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K<tUX. Mg : Ag<0^*»^^cS®t<Dm^iiA^ 
mm 1 1 1 0 n mf J^fiSL. HCCftOTSBJ^m 

40 Bl 2*2 0 0nmfiS^L//c. SeS4 6 0nm-CC(DS 

nfcw^E L^iF©p»e-^ra«:8 v©mEE?rEnftnu 
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ll!l3!pe)9 0 0c d/m» 0^3ia»K**taSI5tifc. 

A:&[^i)lcIS]*^o/c^©ta^a*sJSi^sn-CJS^JlL/. 

50 [00161 itmit b-C. a2«C7nt-W«E L^^«: 



7 

i>!^M. mmAi:mmm^m<o i xoib-cw^EL^ 

-^eraK:8V(D«BE=S:EnJ3nL/A:iC^2 3 mA/cm 
50cd/m* t01<DW«IELm^^«:Jt'^S^/^SC» 

■5.. &.±<Dim^mtf'hf!nhtf^rj:miCs Jjc^BStCjcOSil 
i§$n/cW«E Lfg^l*. Wt»^3iai 1 0 3 V^btc 

[0 0 17]feiT. 0371jSia6*#ML/-C2|s:^Bg«:^ 
SW«EL^^<i[>t!{JS:^*^iNH«:SiBj-r^. 

C!>{±*MI5!«. 4. 5eVC$>S. 03«:^-r<iK:. 
^X««1±{C. i'PA (C r ) *li»2 0 Onm-CD 

TJbaXA r ) 4fflt»r. BE;'3>&0. 2 Pa. DCW 

TETCH-1 (H#{fcfi£Xlg <») S5) *fflt,»T. Jn 
XT -5. §fS<0J^©K@A*if#6nS. i^PA^MIB 

^ (CI2 ) (02 ) <om^ij:^^m^^i>ct 

[ 0 0 1 8 ] ;JiCtC. lil4(Cn^f IlltC. ^'nA*13f^©'''»* 

^->«:ttiX§n?cS«l ±K:i^«;S 1 s^fiXMT^), 

■Cti-K^teHS (S i O, ) S i O2 « 

V ^ V>ifiCjc «9 |g>|[2 0 0 n mtCJ^JSRTS. fSM 

■5>, S i O2 ©Xi'^^^i'tctt. 7 -^ftT>^ 
^>i^«:J:?.ftIX4>pIlife-r*^.. HtriBP3Pgi5*^ WISE 

[0 0 1 9 ) iKt^rSSKliK-rSK:. i^PAiSiOa 

IS® 10*$J;CJfpaEeKO!5#B®l l*^tcJ:»)JgR3cf 
4. CCTW«B10tt. maA® 1 0 1 «!:Ur4. 
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4' . 4" (3 --^^^l'7x^;l'7 3:x;WT 5 

y) h •Jr'xx;l/TS> (MTDATA) . iE?Lf&jil® 
1 0 2 i \jX\i.7. (N--^7^;U) -N-^xXJl/'O 
(a-NPD) . »3t® 1 0 3<!:U-C8-=^-^ U 
y-Jl/T^WSX-^Algft (A 1 q) *ffll.»/c. K?®K® 
liCB. vy*i"5AiiS©^ <Mg :A 

g) w«® 1 otciR-rsstmi*, -en-en 

0. 2s %ffitn*nS8lffl<0^- h «:^« bTS^.«^S 

(DH'fffi<om@tcaxo#w€>. ^s®i KDv^/^i^-^A 

10 «0. 1 $B«0. 4k€:sK- HC5fc«U-C. X^^. 

1. Ox 1 0- - Pa$-C^t/cf^. SJi^-hfc^BE 

UfMg : Ag*>6^cS^®l \ ^Wt^^^c. 
gp^itt. d'PAj&sSffib-Cli-SgP^-C* 

20 Xd^^Sr^f+Ofc, *-r. iE7LaA®l 0 1 il/trMTD 
ATA«:30nm, iE?L^i^ 1 0 2 i a-NP D 
*2 0nni, »3fe® 1 0 3<kt/-CAl q«:50nm^^ 
L/C. ■7i/^>"^7AfcJ;iy>*IK©^^a?.«*if^c^ 
CtK:J;0. WIS® 1 O-kCcHfSK®^® 1 1 iOT 
Me : Ag^fiSJgf^. vy;^i^>5A^^g«, ESMjS^ 
CDJt*9 : 1 t l/-C(r>-5.. Me : Ae«>MW* 1 Onm 

[0 02 0] State. setcTn-raw:. 

■ri n - Z n - 0^©SI9e»fi|gi&ffll.^*. RKIS^ 

atbAr : O2 = 1 000:5). JE^JO. 3 Pa. D 
0^:^4 0^^^^^. ^2 0 0 nm-CJjS;I^Ufc. 
(0 02 1 ] (®eA(i[)«»4iL.'CB. ^PA©fte. d»> 

«:. d»>i/Xf^> (W) «:gS;i2 00 nm-CDC^/^-:' 

40 (Ar) ^rfflti-C. E:^%0. 2 Pa. DCl±l;^^r3 0 
0Wil//c. ilCir K^'^Xy^>i^tCj:»)Ad'-x> 
i'JjnXL/A:, x-y^>i^;t/;^iL/t:«. CF4 */c«S 

iRlE) ^S:fflC^n«. iSffiS^C*OX*s-C 
^t. *»-:)X-yf^>i^<![>JgtR<D^Sl3&ipJt|-C*S. 0f5t 

<D^#t?x 5- y-rn«. 7— >'t-t*J©ttix*iojti 

B. ^'PACDiS^iloI D-C*^). 
[0 02 2 1 ;^tc. STTIjMS 1 0*#fi8L/"CWeiEL 

50 m^<mn^'S:Vii^r?>. 07«. FssAiu.-cd'p 
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A <Cr) *fflC»fc||SiW©«3feM«r««l/?t«>©-C* 

yxf-> (w) *ffli>fc«^o«itSi*««u/cfe©r 

^ (Au) ^m^^fc^^m<D^^M'kMbtci>(D-r:$> 

[0 023] af^tC. 3|s^BJ{c^SW«E L^^*ia^ 

§S.X3bh i t» ^» ^ ;^ u »:^* < S& 

[0 0 24) ^SSf'-^ X7>-^i|5l1i. WtSIELf^^;^ 

Eli-C*-2)fc*. T f h 'J x:^^<DPg^*i® 

ffiIsl3S5:Sl ItCTj^T, iii^PXL«WtSE L^^OL 
ED. ^-<D«gSjl^T-<bUt:0»llh5>i^;^^'TFT 

JStZ/^^mCsH^htj:?,, WtiEL^^«^<©«^ 
OLED (W^Tfe^^-/^- F) t 

iu. oLED©^eK«vdd (^as« 

m icmm$tM>-:f}. l^gA»TFT2©FU'r>D 
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> D B«JtiffiC s SCf T F T 2 ©y- F GtCfigKS 

[0 02 5] PKL^rttifS-ii-S/cfetC. if. 

«{4Vd a t a?:En»nT6<t, TFTl*iigfflU. «^ 
gfiCs*5^^X»&«3n. TFT2©y-hS{4« 

f^-^mfi[Vd a t aK-sc-r^., m^x^^^mm 

Si-r^t. TFT iJ&Sr^-^tC^cO. TFT2»mmW 

10 {4«^SfiCs«:J;o-C^J£«:^3n2.. TFT 2 
?:/^L/t:W«ELfS^FOLED«:«sn*S«E»> TFT 
2©y_h/v-xrailEEVg sCCESD/cfiii^cO. O 
L E D(*T F T 27&»6^SnsmiS«K:f&0/c»S-C 

(0 02 6 ] ±BU/cJ:^K:. 01 KCTnl/ZcHIRPX 
L©IsIK«)S-CW. — d a t a©##ii^5>^?f ^ 
;XK:«§3fe;16n2.*-C— 7 U-A©ra. OLED 

it-^<Dmmx^^mm-r^. c©<fc^^ciio^pxL 

SI 2tC7n-rJ;^«:. *:a7i^g». Bi^PXL^StR 
■r-S/c«>©^«^X 17I»MXNi. iii3RPXL=SrlgSljr 
2>fc«>©»eEt»« (f'-d'mfirVda t a) 

17!iSXN»^2«g|g»)lH]8S2 Itc^^Sn^)-:^. 
-^'i^Y»7'--S'iKlg«lIslK2 2«:«a6Sn2». ^« 
ggtbSBS 2 1 {C J: r «2i^X 1 TiSX N ^WKXiltR b 
^c*i^. f^-$?i^|*lHl!fS2 2«:cto-C-5^-i'liY*i6 
Vd a t a©«#3i<^^«IOigrc<!:«:J;«3. ^M©iii 

S-c«. ^iii^PXLK:^iti-5^^?-». StRSn 
:rcl8ra{c©;5>^^-r-5©«:>FtU. 01 2«:7^L//cTt57•f 
5RPXL©W«EL3R^*i^*iBfeK-rS:te«>. 
h y i'XS«:Jt-<WISEL^^©f-4'»et (f-i'S 
fife) ?:Tlf 6n^>nct'©*-C. i«5tJW:^S2iSfSlffl©v= 

[0027]iai3B. SI 1 «:7SL/?tBi*PX L©»r 

40 fcH}. OLED<i:TFT2©*?:aL/-Ct»^>. OLED 
fftSA. W«U11 OSUmeK?:JIl{CfifcA:*>©-C 
|!8eA«EaJg««:^5-(!lur*JD. 

1 1 tS?«3ISei 2©SB«jg-C*»). S*B«J«:51£2 
ifitt-Cifc-S. *»*>4«fiS*Wr2.0LED©FgSA/l^ 

@Kra(c)!i:^iS]©fiff (1 ovfis) ^wm-r^t. m 

2,. OLED©«M^», mmAiPh&.XitlfciEnt^ 

50 gK*»6aA$n/c«^{cj:*)ji^fiSsn/ciae^^«:<fc4 
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9 ^/M/T^flj^ l//cO L E D*i^3 nr !,> 
[0 029] 

«$-e-c±gi5«s«iij:*)Bx»)mt-. x. ^ 
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